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Submarine Valley and Ridge Discovered, 


\ submarine “deep”, or valley, ex- 
tending down a mile and three quar- 
ters below the level of the surround- 
ing ocean bottom, and a submarine 
ridge extending upwards nearly two 
miles, are the latest discoveries of 
the non-magnetic ship Carnegie. The 
is now cruising in the south 
Pacific, under the command of Capt 
J. P. Ault. On March 13, she ar- 
rived at Papeete, Tahiti, after a 
cruise from Callao, Peru. She left 
Papeete on March 20, bound for 
Apia, Western Samoa, where she was 
expected at the end of the month. 

The deep was discovered on Feb- 
bruary 16 with the sonic depth finder, 
Dr. John A. Fleming, acting director 
of the Department of Terrestrial 
Magnetism of the Carnegie Institu- 
tion and owners of the vessel, an- 
nounced to Science Service. Within 
a distance of 50 miles the depth of 
the ocean changed from 2,700 meters 
to 5,400 meters and back to 4,100 
meters, the drop being about a mile 


vessel 


Where Oil Comes from 
Geology 

A model of an oil field, showing 
how an oil well is drilled, how one 
already bored is pumped, and how 
the various strata of the earth be- 
tween the surface and the oil deposit 
thousands of feet below are ar- 
ranged, has just been placed on ex- 
hibition in the department of geology 
at Field Museum of Natural History, 
and is shown on our cover. 

The model represents part of the 
oil field at Lawrenceville, Illinois. 
To insure accuracy in every detail, 
Henry W. Nichols, associate curator 
6f geology, who supervised the con- 
struction of the model, went to Law- 
renceville and made field studies and 
notes before the model was built. 

' The model shows the subterranean 
strata in which the oil was made by 
nature during thousands of years 
through the decomposition of fossils, 
and still lower the oilsands where 
the oil floats on salt water along a 
fold of the rock shaped like an in- 
verted trough. Also represented is 
the space above the oil surface, 
filled with natural gas. 

Newa-Letter 1929 
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African elephants show a tendency 
to what might be called “right-handed- 
ness,” since their right tusks are us- 
ually worn down by digging more 
than the left. 


ano yraphy 


and three quarters, and the greatest 
depth being about three and a third 


miles. Capt. Ault named the de- 
pression the Bauer deep, after Dr. 
Louis A. Bauer, director and or- 


ganizer of the Department of Ter- 
restrial Magnetism. 

The submarine ridge was discov- 
ered on the voyage from Easter 
Island to Callao, northeast of the 
island of San Felix, which is off the 
west coast of Chile. Its position is 
approximately 80 degrees west longi- 
tude and 23 degrees south latitude. 
It extends about three thousand 
meters, or nearly two miles, above 
the surrounding ocean floor, and is 
a continuation of the ridge that 
forms the San Felix islands. It has 
been named the Merriam ridge, after 
Dr. John C. Merriam, president of 
the Carnegie Institution. 

Two other uncharted ridges were 
discovered on the last voyage, and 
steep slopes were found off Tatakoto 
and Amanu Islands. A sample of 
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material from the ocean bottom jp 


this region showed a few fragments ’ 


of black lava with no trace of ooze, 
indicating recent volcanic origin, 
The work done on this passage in. 
cluded: 63 determinations of mag. 
netic declination and 17 of magnetic 
intensity and inclination; 17 ocean. 
stations at 15 of which bottom-sam- 
ples were obtained; 206 soundings; 
35 pilot-balloon flights, one of which 
was followed to a height of over 6 
miles; 9 determinations of evapora-_ 
tion; 4 series of atmospheric-electric 
observations by eye-readings, each 
throughout 24 hours; and 23 com 
plete 24 hour photographic electro- 
grams of potential gradient. 
Science News-Letter, April 6, 1929 


; 
Switzerland has one bicycle to every 
five inhabitants. 
The Naskapi Indians of Labrador 
wear wooden goggles to protect their 
eyes from the glare of the snow. 





NTERPRETING week by week, 

the latest developments in th 
various fields of science, this magazine 
attempts also to present its article 
in the most pleasing and readable 
typography and the most convenient 
arrangement. 

The clippability, indexing, and auto) 
matic dating of each article are uniqu 
features. 

This is a separable magazine. Each 
original article can be clipped or tom 
out without losing or damaging another 
important article on the other side 
These original articles are backed by’ 
reprinted quotations or excerpts, shor 
one-sentence items, advertisements, 
and other material not likely to bh 
clipped and preserved. 

Each article is automatically #* 
dexed by the key word printed @ 
italics just below the heading, or @! 
the end of the article when the artic 
has no heading. Articles can thus k 
filed easily into any system of class 
fication, whether it be Library a 
Congress, Dewey, or one of the 
reader’s own devising. 

Each article is automatically date 
by its last line. 

All of the resources of Scient 
Service, with its staff of scientifix 
writers and correspondents in cet 
ters of research throughout t 
world, are utilized in the editing ¢ 


this magazine. 
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Creation of matter in some outly- 
ing part of the universe, by some 
process of which we have no inkling, 
is necessary or else the universe will 
return to the condition described in 
Genesis, “without form, and void.” 

This is the opinion of Dr. Walter 
S. Adams, director of the Mt. Wil- 
son Observatory of the Carnegie In- 
stitution of Washington. 

It is based on modern conceptions 
of the source of energy in stars, 
which suppose that their matter is 
being transformed to energy. Event- 
ually, unless some such _ process 
exists, all the matter in the universe 
would be transformed. 

Ordinary sources of energy are 
entirely inadequate for the stars, 
said Dr. Adams. Transmutation of 
elements, in which the electrons and 
nuclei of the atoms are redistributed 
into forms involving less energy, is 
one possible method. 

“If, in this process, several atoms 
of the simplest of all elements, hy- 
drogen, were to be combined to form 
one atom of a more complex ele- 


Astronomy 


ment, about 0.008 of the mass of 
each atom would be lost in the 
change and would be released in the 
form of energy,” said Dr. Adams. 

“For example, were a pound of 
hydrogen transformed into helium, 
an atom which is made up of four 
hydrogen atoms, the result would 
be 0.992 pound of helium and 0.008 
pound of energy. This last figure 
sounds very small, but 0.008 pound 
of energy is rather more than 430 
billion horse-power a second. 

“So if we can think of the sun as 
originally a mass of hydrogen gas 
which has gradually been transform- 
ed into the various elements that 
we now find within it, the energy 
released in the process would keep 
the sun shining for about 10 billion 
years. The time-scale provided for 
in this way seems to be ample even 
for the vast periods required by cos- 
mological history. 

“A second conceivable way by 
which energy is supplied in the stars 
is that which would take place if 
matter were being annihilated. If 
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Unless Matter Created 


instead of concluding that a part of 
the atomic energy is released by the 
transmutation of elements, we 
sume that all of it may be made 
available by the complete annihila- 
tion of matter, our supply of energy 
would become very much greater. 
“In this case our pound of hydro- 
gen would give us a pound of energy 
instead of 0.008 pound, and our total 
supply would be multiplied by a 
factor of 125. Our sun, on_ this 
hypothesis, would be radiating away 
its mass at the rate of 120 thousand 
billion tons a year and the material 
now contained in it would be suffi- 
cient to maintain the present rate for 
about 15 thousand billion years 
longer. At the end of that time, 
however, no mass would be left. 
“One final consideration of pro- 
found interest is that of the possible 
reversibility of the procéss of radia- 
tion. If matter can be annihilated 
to produce energy, can energy re- 
combine, as it were, to form matter? 
“Of the energy poured out by the 
sun less than one (7 urn to next page) 
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Aztec Treasures From Mexican Pyramid 


By Emma REH STEVENSON 

Earthenware pots containing char- 
red human bones, together with orna- 
ments of gold, obsidian, and polished 
stone, and dozens of fine obsidian 
arrow heads and knives, have just 
been unearthed on the west or main 
side of the Aztec pyramid at Tena- 
yuca, near Mexico City. 

The pyramid proper has been com- 
pletely excavated by the Mexican 
Direction of Archeology and restora- 
tion has been carried as far as 
knowledge permits, but in clearing 
the platform at the foot of the west 
pyramid face where great double 
Stairways ascend the structure, three 
additional steps were discovered 
leading down to a still lower level. 
It was in the earth at the bottom of 
these new stairs that the funeral pots 
were found. 

They are three in number. The 
first is of plain red ware, about nine 
inches in height and diameter with 
a handle half way down on each 


side. The second is of the same 
shape and style, but has ornate 
black line drawings on its upper 
half. 


The third is the most interesting 


Anthropology 


of all, for it is in the shape of a 
grinning pot-bellied beast sitting on 
its haunches, which the Indians of 
Tenayuca recognize as a female fox. 
Her cheerful grin shows all the side 
teeth, and from the front protude 
two fangs, between which hangs the 
tongue. There is a look of perverted 
glee on her face as if she were high- 
ly pleased with the funereal contents 
of her distended stomach. The open- 
ing of the vessel is in the top of the 
animal’s head, which has been brok- 
en off. 

Each of the jars contains its mass 
of human bones, ashes, charcoal, and 
a variety of articles which were prob- 
ably the precious possessions of the 
personage within during his _life- 
time. One of the jars contains wads 
of half-burned cloth, black from car- 
bon but preserved for centuries by 
the surrounding ashes. Such finds 
of genuine pre-Columbian fabrics are 
rare. The material is quite finely 
woven of well-twisted thread, two 
threads being interwoven one way of 
the goods by a single thread the 
other way, making an attractive 
weave. The nature of the fiber is 
not known. 


In the burned mass in the jars, 
nine articles of gold were found. 
The largest is in the form of a flat 
fluted shell, and another compara- 
tively large bit is fused out of shape. 
There is a piece of chain made of 
gold-wire circlets about a quarter of 
an inch in diameter. Another similar 
length of chain has been fused by 
the heat of cremation. There are 
two earring-like ornaments of stone 
suspended from similar gold ring- 
lets. There are several other metal 
objects, apparently copper. 

Some of the ornaments, which per- 
haps once formed a necklace, are of 
polished obsidian or volcanic glass. 
One of these, pierced like a bead, is 
perfectly made in the form of a minia- 
ture pumpkin, and is_ beautifully 
polished. A small stone plaque, per- 
forated for suspension, is grooved in 
the image of what is perhaps a god- 
dess. 

The dead 
buried with 


men in the jugs were 
a large number of ob- 
sidian arrow heads. Many of these 
had points as sharp as_ needles, 
There is also a good supply of ob- 
sidian knives or razors. Other treas- 
ures in the jars (Turn to next page) 
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Cont'd 
two-hundred-millionth part is inter. 
cepted by the planets, and a quite neg. } 
ligible amount by the stars, while the 


bd 9 
The Chemist S flood of radiation from the stars them. } 


selves passes out into remote space 


e h H quite unchecked except for the smal] 
ig t- an an quantities absorbed by the nebulae, 








Universe Dying? 


“Is it possible that radiation js 
finally reflected back from the 
boundaries of a limited space, or de 
we have in the nebulae some mech- 
anism by which the energy released 
from matter can be stored up once 
more in the form of atoms and elec- 
trons? 

“Such considerations are purely | 
speculative, for we know of no pro- 
cess of this kind. If it does exist, 
we can picture our physical universe 
as renewing itself and perpetually 
changing; if it does not exist and 
energy is finally dissipated, the end 
will be that pictured in the first; 
chapter of Genesis: ‘And the earth 
was without form, and void; and 
darkness was upon the face of the 
deep’.” 

Science News-Letter, April 6, 1929 








A young gorilla is a more solemn 
animal than the frisky chimpanzee. 


The various types of work peculiar to a chemist ee: , , 
¥ Rabbit farming has become an im- 


demand a microscope possessing all of the charac- portant industry in the Southwest. 
teristics necessary to perform such work. The chemist “ ee a 
F a. os oee cea a ossible admission of airplanes in 
will find the New B. & L. Chemical Microscope able to Methenal Parke is being conctdenll 
answer all of his requirements. epunie 
’ 
a : , Aztec Treasures—Cont’d ‘ 
The base, pillar and arm have been redesigned to , pai : 
; ; ; , include a half-calcined seashell, some 
give more room for the manipulation of the specimen broken pottery pieces, and a_ small 


finely made three-legged dish, covered 
inside and out with carefully applied 
Another feature, the revolving nosepiece contain- drawings in black lines. The dish may 
, : : ; have been an incense burner. 

ing three objectives, enables a quick change of mag- The pyramid of Tenayuca, so neat! 
Mexico City where most of the Aztec 


and instruments. 


nification. 
; ; relics were very thoroughly des 
The polarizer and analyzer which enable saving of troyed by the Conquistadores, is at 
time, labor and reagents in both organic and inorganic exception in its line, for it has 
: : yielded very important materials dur- 
work has been improved to give even better results than ing the last two years. Today it #! 


the most complete Aztec site knows , 
wth details of architecture and dec 
The circular revolving stage, with a milled edge oration that have not survived else 
, : ; , ?xcavati ‘ ion 
graduated on the circumference in single degrees, where. Excavation and restorati¢ 
er ;' . - , here have been conducted by tht 
facilitates locating, measuring and examining the speci- Mexican government, under the é 
rection of José Reygadas Vértiz. } 
The pyramid is mentioned by Ber} 
nal Diaz, one of Cortes’ soldiers; 
° who described the famous serpemt 
Bausch & Lomb Optical Company Souter tar obich he soe 
» known. By being covered with 
h rN. Y. now . ; 
697 St. Paul St. Rochester, earth soon after the Conquest, raft 
details have been preserved. : 
Science News-Letter, April 6, 1929 
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_ “Modern” Insects Preter Bright Lights 


By FRANK THONE 
Bright lights, life tuned up to jazz 
tempo, a hot time being had by all— 
such is the road to racial damnation, 
according to all the prophets from 
Jeremiah down to Anthony Com- 


stock. The prophets may be right 
so far as human-kind is concerned, 
but in the paradoxical world of 
the insects that swarm in_ the 


heavens above, in the earth beneath 
and even in the waters that are un- 
der the earth, the dictum is reversed. 
Bright light, high temperature and 
a fast rate of life processes are the 
things that the most advanced and 
up-to-date hexapod citizens thrive 
on, beating their slower, more cool- 
blooded neighbors in the evolu- 
tionary race, 

Such at least is the thesis set forth 
by Prof. Clarence H. Kennedy of 
Ohio State University, in a com- 
munication to the official journal of 
the Ecological Society of America. 
And other naturalists, looking over 
his opinions, declare that his gen- 
eralization holds, in a broad way, 
for many other forms of life besides 
the insects. Prof. Kennedy seems 
to have hit upon a scientific prin- 
ciple that will do a great deal to- 
ward unravelling many _ tangled 
questions about the distribution and 
evolution of animals and plants. 

“Metabolism” is the key word in 
Prof. Kennedy’s theory. Metabol- 
ism is one of those scientific terms 
that is just now graduating from 
the technical vocabulary of the spec- 
ialist into common English, as cal- 
ories and vitamins did a short time 
ago. Lots of people talk about meta- 
bolism now, and in a few years we'll 
all be using it without batting an 
eye. 

Metabolism is simply a shorthand 
word meaning the process of turn- 
ing the food we eat and the air we 
breathe into the energy of muscular 
work and mental activity and bodily 
warmth. It means, in brief, the 
whole give-and-take of energy that 
goes on inside us. It is one of those 
useful “steamer-trunk” words, that 
doesn’t take up much room but can 
have a lot packed into it. 

Well, then, according to Prof. 
Kennedy the up-and-coming insects, 
the ones that have got along farth- 
est and fastest in the evolutionary 
course of things, are the ones with 
the highest rates of metabolism. The 
most advanced, most “modern” in- 
sects have the fastest physiological 








BEES AND THEIR RELATIVES, 


processes, turn food into energy 
most rapidly, grow from helpless in- 
fant grubhood to maturity in the 
least time. An advanced insect like 
a bee may live its whole life in less 
than a month, and some of the more 
highly evolved flies can complete a 
life-cycle, from egg to egg-laying 
adult, in as little as ten days. In 
contrast with such insects as these 
are creatures like the Mayflies, 
which require a whole year to come 
to maturity, June-beetles, which 
take two or three, and as an extreme 
case the seventeen-year cicada, which 
lives underground for more than halt 
a human generation before it emerges 
for its brief day in the upper air. 
The short-lived, quick-breeding in- 


sects in general have high meta- 
bolism rates; the long-lived, slow- 


breeding ones low metabolism rates. 

Not only length of life-cycles but 
rate of movement will help us to 
judge the evolutional position of an 
insect. It might be stated as a 
jingle: the lower the slower. Of 
relatively primitive rank, Prof. Ken- 
nedy says, are “usually stupid in- 
sects, which, except spasmodically 
when excited, are very slow in their 


fast, energetic, 
“moderns” among insects 


lovers of the bright sun, rate as 


movements. Contrasted to these are 
the higher flies, the butterflies, the 
ants, bees and wasps which are as a 


rule very active insects, many of 
which are on the wing for long 
hours day after day.” 

Insects are cold-blooded animals, 


and are therefore directly dependent 
on the warmth of the sun for their 
body temperature. They differ in 
this from man and the warm-blooded 
animals, which can keep up their 
body heat by burning part of their 
food-fuel and are therefore able to 
keep awake and going even during 
freezing weather. No matter how 
energetic an insect naturally is nor 
how high its normal metabolism 
rate, it can not continue its life 
processes when the air around it is 
cold. 

“Modern” insects like a warm en 
vironment, because that is what en 
ables them ‘to live at the high rate 
set by their natural metabolic pro 
Primitive ones do not like 
to have it too warm, because higher 
temperatures make physiological de- 
mands on them which their lower 
metabolism is not prepared to meet. 
The result of (Turn to page 211) 


cesses. 
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“It Stresses the Principles of Healthful Living Which Apply to Daily Life” 


The HEALTH of YOUTH 


By FLORENCE L. MEREDITH, B. Sc., M. D. 
Professor of Hygiene, Tufts College, Medford, Mass. 
Lecturer in Hygiene, Simmons College, Boston. 


175 Illustrations. Cloth $1.60 





\n opportunity to acquaint themselves with all the main prin- 
ciples of health should be offered to all young people as soon as 
they have reached an age and a state of mental development to 
understand them. 

The early years of life are the time for training in health habits, 
and for acquiring certain standards of healthful behavior. Later in 
the life of boys and girls there comes a time when living conditions 
offer opportunities for many choices of conduct, when habits that 
have been acquired, even the best of habits may and should at times 
be modified. Still more important, however, there comes a time 
when good habits that should be maintained under all circumstances 
are likely to be abandoned unless the reasons for maintaining them 
are thoroughly understood. 

Therefore we feel that the young member of the species “homo 
sapiens” should, as soon as it is fitting, be armed with knowledge of 
the conditions of health. Under ideal circumstances he will already 
be familiar with the daily application of the principles of health, and 
as a result of this and of the care given him by his parents, will be 
in good health. The study of ‘hygiene will, under such circum- 
stances, serve to put an additional foundation under his accustomed 
daily practices, and enable him to withstand the coming ‘situations 
that will challenge and may weaken the habits and maintain health. 

\t about thirteen to fifteen years of age, boys and girls are 
ordinarily sufficiently mature, mentally and physically, and in their 
experience and general attitude toward life, to warrant placing be- 
fore them a rather full discussion of the main health problems. 
Chis textbook has been prepared for students in the last year or two 
of the yumor high school or the first year or two of the senior high 
hool 

he author has had in mind the tendency of rational human 
beings to ask “Why?” Dogmatic teaching can hardly be expected 
to be acceptable to students at the age for which this book was 
written. They are justified in demanding reasons. Hence there has 
been some reference to the physiology upon which hygiene principles 
are based-—references which are in most cases superfluous in the 
case of younger boys and girls 

Contents—Introduction: The Study of Hygiene as a Means to 
Health; Food and Diet; The Hygiene of Eating; Nutrition and 
Weight; The Elimination of Waste; Fresh Air and Ventilation; 
Posture; The Feet; Exercise; Fatigue; Sleep and Rest; The Regu- 
lation of Body Temperature; Clothing; Bathing and Cleanliness; 
The Mouth and the Teeth; The Eyes, Ears and Voice; Infection; 
Resistence to Infection; The Prevention of the Epidemic Diseases 

“| Colds: Mechanical Injury and Accidents; Poisoning; Mental 
Hygiene; Tables. 


wf 


“This is a comprehensive presenta- 
tion of those principles and facts 
that every young person should 
know about and live up to, as the 
body, mind, and _ personality are 
growing up and establishing them- 
selves as a unit in human society. 
The book is understandable,—not be- 
ing weighted down with technical 





terms and superfluous verbiage. Its 
instruction is just what every citizen 
needs. The State as well as the indi- 
vidual and the family will be the 
better and the more prosperous if it, 
or a book as understandable and ex- 
cellent as this one, is adopted and 
taught to every boy and giri in the 
grades or in the high school. The 
relation of health to behavior is made 
plain, without any tinge of offensive 
“preaching.” —Education. 


“It is a serious attempt to present 
facts that will lead the individual to 
live healthfully without emphasizing 
hobbies."—American Physical Educa- 


tion Review. 


“It is profitable for pupils, even 
junior high school ones, to gain a 
concept of the enormous number of 
variables that enter into any situa- 
tion that has to do with life.”—Bulle- 
tin, Nattonal Tuberculosis Association. 





P. BLAKISTON’S SON & CO 
Please send a copy of Merepitu’s “HEALTH oF Youtu” $1.60. 


Name Te 0 


1012 WALNUT ST. 
¢ PHILADELPHIA, PA. 
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Modern Insects Like Bright Lights—Continued 


this contrast, according to the Ohio 
entomologist, is a sorting of the highly 
evolved from the more primitive in 
sects along three general lines. Taking 
the world as a whole, he the 
“modern” insects prefer the tropics, 
while the primitive keep to the cooler 
temperate zones and even to the 
arctic. They also inhabit the upper 
levels in mountainous regions. 

As a champion example of 
slow, old-fashioned insect that likes 
it cold, Prof. Kennedy points to 
Grvylloblatta. This creature is a sort 
of missing link between crickets and 
cockroaches, two relatives in a prim 
itive order of insects that was repre- 
sented on earth of millions 
of years ago, when the coal beds were 
being formed. It is neither cricket nor 
cockroach, but has some of the char- 
acters of each. Its name expresses 
its nature, for it is a compound of 
Gryllus, which is the Latin name for 
cricket, and Platta, which is_ what 
entomologists say when they want 
to be polite about the cockroach. 
Grylloblatta is found only in cool, 
northerly regions, or well up in the 
mountains, and in nature requires 
three growing seasons of four 
months each to go from egg to adult. 
When reared in captivity it has to 
be kept on ice in a refrigerator. 

Prof. Kennedy’s own specialty has 
been dragonflies and their kin. These 
are in general a primitive order of 
insects, but they show a wide range 
of difference in degrees of evolu- 
tion. Prof. Kennedy drew up a list 
of all the dragonfly species on which 
he could get distribution data. He 
found that the more highly special- 
ized ones were to be found in the 
tropics, and that from the equator 
the distribution curves sloped down- 
ward toward the north and south, 
terminating finally in the least high- 
ly specialized dragonflies in the cool- 


says, 


the 


scores 


est regions. Other insects studied 
in lesser detail showed the same 
tendency. 


A second way in which the more 
advanced insects show their prefer- 


ence for heat is in their choice of 
seasons. In the temperate zones, 
where the insect breeding season 


warms up at first slowly and then 
more rapidly in the spring, to a high 
point after midsummer, and then 
shows a temperature decline until 
frost time, the appearance of the in- 
sects can almost be plotted on the 
curve of daily temperatures. The 
primitive, coolness-loving insects 
come first—such things as Mayflies, 
Stoneflies, caddisflies and many of 
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GRYLLOBLATTA, the insect that has to 
be raised in a_ refrigerator—one of the 
“slowest” and least modern of hexapods 
the beetles. Then, as the season ad- 
vances and the days become longer 
and warmer, the livelier, more highly 
organized put in their ap- 
pearance, until in late July and Aug- 
ust we have the heyday of the but- 
terflies, wasps and dragonflies. Here 


insects 


also belong the many species of 
flies—for little though we may like 
them, flies are highly evolved in- 


sects and from their own point of 
view great successes in the world. 
Finally, this temperature prefer 
ence among insects sorts them out 
according to the places where you 
will find them at any given time, 
and according to the hours when 
they are abroad on any given day. 
The more advanced, warmth-loving, 


high-metabolism insects prefer the 
bright light of day, and may most 


commonly be found flying in open 
places, especially around midday. 
The more primitive, low-metabolism 
species that prefer to keep cool are 
to be sought in the shady woods, or 


creeping beneath stones and logs. 


Chose that venture into the open at 
all avoid the hot part of the day, and 
come forth in the morning or even 
ing dusk, or even as nocturnal fliers, 
when it 1s quite dark. 

lor specific examples we may look 
moment at one or two orders 
One group includes the 


lor a 


ot msects. 


flies and their relatives. The flies 
themselves, as already noted, are 
relatively advanced insects. They 


click into Prof. Kennedy’s scheme 
very nicely, arriving in full num 
bers when the season is well ad 


vanced, breeding rapidly, flying fast 
and decided preference 
for open, sunny, warm places. Then 
less advanced relatives, the mosqui- 
when the 


showing a 


toes, are never in sight 
flies are, but hide in the woods or 
under shrubbery by day and fare 


forth to make us miserable by night. 
They breed rapidly also, but it may 
be noted that whereas flies lay their 
eggs in the fetid heat of decaying 
offal, mosquitoes breed in water, 
which is of course always more or 
less cool. The twilight-loving gnats 
occupy an intermediate position be- 
tween flies and mosquitoes. 
Another order that affords inter- 
esting examples is the group that 
includes grasshoppers and their kin. 
The grasshoppers themselves are 
among the most advanced members 
of this order, and they are found 


prevailingly in open grasslands—pas 
tures, fields, prairies—singing their 
shrill happiest when the day is 


bright and hot. If you search im the 
cool woodland ravines nearby you 
will find few grasshoppers, but 
creeping among the damp dead leaves 
under foot there will be numbers of 
their more primitive kin-insects; 
grouse-locusts, and the cleanly wood- 
roaches, cousins of the disreputable 
immigrant swarms whose liking for 
the dampness and dark of cellars and 
plumbing-cracks drives the house- 
wife distracted. And when night 
comes on, another more or less prim- 
itive section of the grasshopper clan 
joins in the chorus: the dark crickets 
of the ground, the snowy crickets of 
the tree-tops and the interminably 
arguing katydids. 

Examples like this might be piled 
one on another, but these serve to 
illustrate Prof. Kennedy’s point, 
Other scientists, surveying their own 
special fields, have stated that the 
to hold for other 
things besides insects. Dr. H. E. 
Ewing of the U. S. National Muse- 
um, whose specialty is the study of 
the primitive (7urn to next page) 


principle seems 
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Modern Insects Like Bright Lights—Continued 


groups of creatures that stand below 
the insects on the evolutionary scale, 
says that the principle of “distribu- 
tion by temperature preferences” holds 
good in his field also. 

“The most widely distributed ani- 
mals in the world are not human 
beings, as we sometimes think,” Dr. 
Ewing said. “They are mites, primi- 
tive tiny eight-legged things lower 
in the scale than spiders. Species 
of mites, together with spring-tails, 
which are exceedingly primitive in- 
sects, make up more than 90 per 
cent. of the known fauna of the 
desolate continent of Antarctica, and 
these creatures are also found on the 
highest, coldest glacier- 
bearing mountains. 

“Not long ago, up in the moun- 
tains of the Pacific Northwest, | 
found a strange creature related to 
the mites and spiders, but even more 
primitive. It seems to be a ‘surviv- 
ing ancestor’ of the daddy-long-legs 
or harvestman; only its legs are 
short. The land where this cold- 
loving animal was found is geologic- 
ally very ancient. Though it is now 
a part of the American continent, it 
was once a great island, most of 
which has now sunk under the 


slopes of 
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ocean, and many of its animal in- 
habitants seem to be immigrants 
that came from the Asiatic side a 


very long time ago.” 

Probably the greatest difficulty in 
the application of the theory will 
be met when it comes to the warm- 
blooded animals. These are all high- 
metabolism organisms, but because 
they have learned the trick of keep- 
ing themselves warm by burning 
part of their food as fuel, and have 
also found out how to protect them- 
selves inside of coverings of clothes, 
fur or feathers, they are not so di- 
rectly dependent on the temperature 
of the surrounding air as their cold- 
blooded brethren. There are indica- 
tions, however, that even here the 
rule will apply at least in a broad way. 


Among the cold-blooded verte- 
brates the marine fishes, free to 
rove the seven seas, may also be 


difficult to marshall under the flag 
of the new theory. But even among 
these, it is worth while noting the 
strange, butterfly-bright, highly spe- 
cialized, “modern” inabitants of the 
warm waters over the coral reefs of 
the tropics, as contrasted with the 
more conservative codfish and her- 
ring and mackerel of northern seas. 

The members of the plant king- 
dom seem to fall into line fairly 
well. The jungles of the tropics are 
the home of some of the most highly 
evolved forms of plant life, while the 
conifer forests, with trimmings of 
the primitive willows, poplars, birch- 


es and alders, rule the arctic and 
subarctic belts. When Kipling wrote 
of Britain’s “dominion over palm 


and pine” he was only anticipating, 
as poets often do, a generalization 
of science. 

And just as the more primitive 
insects appear predominantly in the 
cool spring and the more advanced 
ones in the hot summer, so do our 


spring woods show forth simple 
flowers and our summer pastures 
the more complicated ones. Blood- 


root, trillium, trailing arbutus, Solo- 
mon’s seal, Jack-in-the-pulpit, and 
earliest and lowliest of all, skunk 
cabbage, are flowers much farther 
down in the evolutionary scale than 
the summer-blooming  goldenrod, 
sunflower, Indian paintbrush, toad- 
flax and horsemint. And it may be 
noted also that the flowers of the 
cool spring are flowers of the woods, 
while those that come in the height 
of summer are much more given to 


sunning themselves in open fields 
and meadows and along treeless 


roadsides. 


Prof. Kennedy’s theory is as yet > 
only in its preliminary form. Both 
he and other scientists are busy 
scanning their lists of wild-life ac. 
quaintances to see how well it will 
hold, and where and how much it 
will need to be modified. But as a 
bold, broad generalization, into which 
the larger facts of the natural world 
seem to fit, it has been well received 
and will doubtless prove a_ useful 
window for scientists to look 
through, at the world in which we 
live, 
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Paper milk bottles are being tried 
out in some parts of New York City. 


To keep young salmon from “de- | 
touring” and being lost in irrigation 
canals and diversion ditches an en- 
gineer has devised a way of creating 
an electrified zone of water, which 
acts as an effective stop sign for the 
fish and turns them back to the main 
route. 
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Spring Constellations Now in Sky 


STOKLEY 
and astronomi- 


By JAMES 

Spring has come, 
cally we are made aware of that 
fact by the presence in the eastern 
evening sky of the kite-shaped con- 
stellation of Bootes, the Bear Driver, 
with the brillliant, creamy-white 
Arcturus; while towards the south, 
in the constellation of Virgo, the 
Virgin, shines another first magni- 
tude star, Spica. 

Arcturus is of special interest to 
astronomers because of its large 
“proper motion,” which is the name 
given to the movement of a star 
across the heavens. To most of us 
the stars, and their groupings in 
the constellations, are symbolic of 
unalterable permanency, an idea which 
has been employed by the Mormons 
in Salt Lake City, who have placed 
the figure of the Great Dipper on the 
west wall of their Temple. 

However, the stars are actually 
moving in the sky with varying 
speeds; most of them, it is true, so 
slowly that in a lifetime the keenest 
observer could not detect any change 
with the unaided eye, but in a few 
thousand years the Dipper, Orion, 
and other familiar star groups will 
no longer have the shape we see 
them in at present. Likewise, if 
present man had been on earth 20,- 
000 years ago, in the time of the 
Cro-Magnon race, the constellations 
would have looked strangely dis- 
torted. 

Astronomers measure this proper 
motion by the apparent distance that 
a star will travel in a year, using a 
second of arc for their unit. An idea 
of the size of a second may be 
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MAPS show the evening stars as they appear these 
south and the 














WEST 


gained from the fact that the moon’s 
disc is about half a degree, or 
thirty minutes, or 1800 seconds, of 
are in diameter. Of the stars whose 
proper motions have been measured, 
only about two hundred are known 
that move more than one second i 

a year, and as Arcturus travels about 
two and a quarter seconds annually, 
it is really a “runaway star.” The 
star with the fastest known motion 
is too faint to be seen with the un- 
aided eye. It was discovered by the 
late Prof. Barnard, of the Yerkes 
Observatory, and travels at the enor- 
mous speed of more than ten sec- 
onds a year. 


Since the stars are so far away 
from the earth, the actual motion of 
such a body as Arcturus compared 
to the sun, for example, is enor- 
mous, in this case something like 
ninety miles a second, if one of the 
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best estimates of its distance is used. 
Arcturus is also an exceedingly bril- 
liant star, for if we were as far from 
it as we are from the sun, it would 


look 130 times as bright. 
The other bright star in the east- 


ern sky, Spica, or alpha Virginis, as 
the astronomers call it, 1s also an 
interesting orb. Though to the 
naked eye, and even with man’s 
most powerful telescopes, it seems 
to be a single body, astronomers 
know that it is really double. The 


bright star that is seen is accom- 
panied by a dark and invisible at- 
tendant about 12,000,000 miles from 
the bright body. Every four days 
they revolve around each other and 
together they weigh more than 15 
times as much as the sun, The 
amount of light that they give out 
is more than 4,000 times as much as 
the sun and they are so far away 
from us that this light, though trav- 
elling fast enough to encircle the 
earth seven times in a second, takes 
more than three hundred years to 
reach us. 

All these facts about this heaven- 
ly couple, half of which is invisible, 
have been learned through the fact 
that the light from the bright mem- 
ber of the pair carries its message 
to earth. When the light from a 
star is analyzed with the spectro- 
scope, the astronomer can tell not 
only what it is made of, but also a 
great deal about its motion. The 
dark and bright lines which appear 
in the spectrum photograph carry 
this message in their position, for 
if a star is moving from the earth 
the lines are displaced in one direc- 
tion, and if the star is approaching 
the earth they are (Turn to next page) 








lines in the 
Spica back and 
as the bright and dark 
the pair rotate around 
each other, the bright one is at one 
time approaching us, while at another 
it is receding. Thus the presence of 
the invisible body and the time of 
the rotation is made evident. 

The ancients considered astronomy 
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move 


suiftted to the other. 
spectrum of 

forth, because, 
members of 


largely as astrology, a_ pseudo- 
science that has now been thor- 
oughly discredited, for we know 
that the stars have no occult in- 


fluence on our daily lives, as was 
formerly supposed. But as a result 
of these old ideas the constellations 
through which the sun passes were 
associated with the time of the vear 
when it was in them. The sun, 
moon and planets move along a path 
called the zodiac, which is a_ belt 
traversing the sky along an imagi- 
nary line called the ecliptic. Con- 
stellations in this belt are called 
zodiacal constellations and the an- 
cient astrologers represented them 
by what are known as the signs of 
the zodiac. 

The sun enters Virgo in August, 
and so the constellation was 
ciated with the harvest time. 
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April Star Story 


is shown by the ancient star maps, 
for there she is represented as a 
woman with wings, walking, and 
carrying some heads of wheat, or 
sometimes ears of corn. According 
to the ancient poets, she represented 
Astraea, the goddess of justice; the 
constellation of Libra, the scales, 
nearby, being the balance in which 
she weighed the good and evil deeds 
of men. 

Mars is the only planet left in the 
sky all evening. Venus, which was 
so brilliant a few months ago, is 
now close to the sun. On April 20, 
it is directly between the sun and 
the earth, and within a few weeks 
after that it will reappear in the 
early morning sky before sunrise. 
Jupiter is also approaching close to 
the sun, though in the early part of 
the month it can be seen in the 
western twilight, setting about two 
hours after the sun. Saturn can be 
seen in the eastern morning sky, ris- 
ing about midnight. 

Ten first magnitude stars are now 
visible. Low in the southwest 1s 
Sirius, in the great dog. Above it 
is Procyon, in the little dog. Low 
in the west is Aldebaran, in Taurus, 
the bull, while above it and to the 
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the 
Aldebaran is 
Betelgeuse, in Orion, while above it 


Capella, in Auriga, 


South of 


north 1s 
charioteer. 


is Pollux one of the twins. Regulus, 
in Leo, the lion, is high in the south, 
Low in the northeast, just rising, is 
Vega, in Lyra the lyre. Arcturus, in 
Boo-es, is high in the east, and, with 
Spica, in Virgo, completes the list. 
1929 
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Critique of Behaviorism 
Psychology 
Lee Witson Dopp, in The 
Enlightenment (Harper's): 
Rats in a maze are Watson’s 
That's 
Why Watson in a Maze observing 
rats 
Strikes me as 
that he 
Confesses to bewilderment like me, 
Tho’ we are tropped in the same 
Mystery ! 
No, Watson solves all mysteries with 
ease, 
And in the face of God's infinities 
Finds Life—a Reflex sniffing round 
for Cheese. 
To which there is but one reply, and 
that’s— 
Rats. 


A pril 6, 


Great 
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mildly comic. Not 
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Do You Know That 

















A peculiar kind of Chinese fish is 
a carp which has eyes set slantwise 
and low in the head, so that the fish 
can watch for danger from below 
while feeding at the surface of the 
water with its upturned mouth. 

A recent report states that Russian 
institutions for the mentally diseased 
can care for only 21,000 cases, where- 
as the public health authorities esti- 
mate that there are five times that 
number in need of hospital treatment. 

The commercial air transportation 
companies of most European coun- 
tries belong to the International Air 
Traffic Association, which publishes 
a joint time table and makes arrange- 
ments for rapid and smooth-working 
exchange of traffic. 


Patients suffering from nervous 
and mental diseases spend about 50 
per cent more time fidgeting during 
their night’s rest than normal people 
do, according to an investigation un- 
der the auspices of the Mellon Insti- 
tute of Industrial Research. 
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By R V. D. Macorrin 

When Sir John Marshall, Director 
of Antiquities of India, published his 
discoveries at Mohenjo-daro in the 
Larkana district of northern Sind, 
and at Harappa in the southern Pun- 
jab, India at once took place along- 
side Mesopotamia, Egypt, and Crete 
as a fourth civilization, the remains 
of which could be dated earlier than 
3500 B. C. 

The spindle whorls found showed 
that the early inhabitants of these 
Indian towns understood how to spin 
and work in wool. Many tools and 
weapons of copper were also found. 
Statues and intaglios at Mohenjo- 
daro showed that the men wore a 
short garment like an apron with a 
strap over the left shoulder; at 
Harappa, 450 miles south, the men 
were nude. At both places the men 
wore sidewhiskers and beard, but no 
moustaches. They had oxen, buffa- 
los, sheep, pigs, dogs, and horses; 
they raised wheat; they knew gold, 
silver, copper, tin, and lead. Of the 
greatest interest, however, is the fact 


Stone Age 


Direct descendants of men of the 
Old Stone Age, eagerly sought for 
all over the world by anthropolo- 
gists, are to be found in a small and 
dwindling race of South African na- 
tives, the Korannas. This is the 
opinion of Dr. Robert Broom, of 
Victoria College, Stellenbosch, S. A., 
reported to the British scientific 
journal, Nature. 


The skull measurements’ of the 
present-day Korannas agree closely 


with those of a prehistoric skull re- 
cently found about 80 miles north 
of Pretoria, associated with the 
bones of an extinct species of buf- 
falo, which had apparently killed the 
hunter and then died of its own 
wounds. The human skeleton was 
badly broken, the skull especially be- 
ing crushed into small fragments. 
The latter, however, have been skill- 
fully pieced together, permitting a 
scientific determination of the type 
of man it once belonged to. 

The skull, which Dr. Broom has 
christened the “Bushveldt skull,” is 
of modern type, with little or no 
suggestion of the Neandertal akout 
it. It is not of the well-known Eu- 
ropean Cro-Magnon type, although 
Bushveldt man was contemporary 
with early Cro-Magnon man in Eu- 


Archeology 


that they could write. Inscribed 
seals were discovered in almost every 
house. 

The first anouncement of these 
finds by Sir John Marshall in 1924 
brought in their wake immediate re- 
actions. Sayce saw likenesses be- 
tween the art and script on the India 
seals and those from lower Mesopo- 
tamia. Other scholars began to com- 
pare them with the script of ancient 
Sumer. Dr. Barton of Philadelphia, 
the well known Mesopotamian sa- 
vant, has entered the lists on the op- 
posing side. There are a very few 
of the seals with script which might 
be identified with Sumerian, says Dr. 
Sarton, but a few remind him rather 
of the so-called Hittite hieroglyphics. 
A Chinese student, having said that 
some of the script resembled old 
Chinese, brought about a study not 
only of Chinese, but also comparison 
with Egyptian, Cretan, Elamitic and 
Cypriste characters as well. 

It is not possible as yet to compare 
all the inscribed seals, for not over 
one-third of them have as yet been 


Descendants in Africa 


Archeology 


rope, as shown by the type of im- 
plements he used, and by the bones 
of the extinct buffalo. Its compara- 
tively modern pattern is suggested, 
among other things, by its small 
teeth, its well-developed chin, and 
the relative thinness of its bony 
walls. 

The character that marks Bush- 
veldt man as a primitive type, and at 
the same time ties him up with the 
present Koranna tribe, is the rela- 
tively low temporal, or side region 
of the head. In all advanced races 
this part of the cranium is quite 
definitely high. 

Although the Bushveldt skeleton 
was the first find of actual human 
remains to be made in the region, 
Dr. Broom is of the opinion that the 
valley of the Vaal river was once 
the home of tens if not hundreds of 
thousands of men and women of this 
race. He bases this conclusion on 
the enormous numbers of the stone 
implements of their workmanship 
which have been discovered. 
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Chimborazo, a volcanic peak in 
Ecuador, rises almost 21,000 feet 


above sea level. 
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nt India Stirs Scholars 


published. Sir John Marshall's three 
are being 
therefore eagerly awaited. On the 
evidence thus Dr. Barton avers 


that the Indian script of this time 


volumes on the subject 


far, 


shows a long period of previous de 
velopment, because of the conven- 
tinalization, and also that it was 
original and independent of the other 
script languages brought under com- 
parison. 
The original numerical system of 
the Sumerians was sexigesimal, but 
that at Mohenjo-daro and Harappa 
seems to be decimal. If that 1s 
proved, it would be an additional 
argument for the independence of the 
early peoples in India from the peo- 
ple of Sumer. The script can not be 
read, as yet, so it cannot be de 
termined whether the Indian seal- 
script runs from left to right, right 
to left, or both ways, alternately. 
In the meantime, a mighty commo- 
tion is going on among the experts 
in eastern languages 
1929 
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First False Teeth 
Archeology 

The first false teeth, so far as we 
know today, were worn by a woman 
of Sidon in Phoenicia about 300 B. C., 
according to Dr, Roy L. Moodie, 
anatomist of Santa Monica, Calif. 

The Phoenician woman’s jaw, with 
the false teeth, is now preserved in 
the Louvre in Paris. The two right 
incisors are represented by artificial 
teeth, held in place and bound to each 
other by gold wire. The wire has 
been drawn through careful perfora- 
tions in the artificial teeth. 

Although the Egyptian pioneered in 
treatment of many diseased conditions 
of the body, this sort of dental re- 
placement apparently was never de 
vised by Egyptian physicians. ‘Thou- 
sands of mummies, representing seven 
thousand years of life in Egypt, have 
been. examined, but no clear evidence 
of such repair work has ever been 
found. It appears that we not only 
owe our alphabet and numerous geo- 
graphic discoveries to the restless, in- 
quiring minds of the Phoenicians, Dr. 
Moodie points out, but also we are 
indebted to them for this entrance 
into prosthetics, which is a_ particu- 
larly valuable field of dentistry. 

1929 
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An emerald the size of a man’s fist 
is one of the items in the Turkish 
crown jewel collection. 
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The Lure of Nature 


“To him who in the love of nature holds communion 


with her visthle forms she speaks a various language” 


ND never is that voice more insistent and more delightful than 

in the days of golden spring, when even the rain seems more 

mellow, when the skies display their splendors of cloud, when all 
living things seem more abundantly alive. 


Spring reading is outdoor reading. Try these to keep in tune 
with the season: 


RAIN MAKING AND OTHER 
WEATHER VAGARIES 


Great battles do not cause rainfall. 


LEAF MINING INSECTS 





Insects are more like human beings 


in several respects than are vertebrates. __ . 
Control days (like Groundhog Day) 
Some insects wear clothes; no verte- : He +h 

do not control weather. Birds and 


brate ‘s. This fascinating r tells ’ 
te does. This fascinating story tells go owers don't prophesy the weather. 
of the tiny insects which live within And rain can’t be made, except by 


Nature. In this book by W. J. Hum- 


PHREYS, a leading authority, exposes 


the leaves, and which are to be found 


in every hedge row. By James G. 

iii Dai OO. Beet ant UR weather myths, pertinaciously 
: ie ~ held to, despite their absurdity. $2.50 
Beatrice H. Torture. $6.00. : 


THE BEAVER 


A study of the most interesting of 


FOGS AND CLOUDS 


Shifting cloud-forms constitute na- our common wild animals copiously 


illustrated and told in easy narrative 


ture’s grandest panorama—that on the 
WARREN. 


tyle. By Epwarp W. 
largest scale and the most colorful. ~*~ ‘¢ 
ies ; “Much current mythology about the 
[his is a guide to the gorgeous dis- 


Nearly 


graphs are included. By W. J. Hum- 


superhuman intelligence of this re- 


- > ~] = . . ‘rr . 
play. 100 fine cloud photo-  markable animal is exploded. The resi- 


due is sufficiently extraordinary,” says 
Quarterly Review of Biology. $3.00. 


PHREYS. $4.00. 
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BINDER COVERS 


FOR 
ScIENCE News-LeTTerR 


Many subscribers have expressed 
a desire for a convenient binder in 
which to file their copies of the 
Science News-Letter. We there- 
fore have prepared an attractive 
and durable loose-leaf binder-cover 
of gray leather-like stock, printed 
in dark green and complete with 
fasteners. Each binder-cover will 
hold one volume (six months or 26 
issues). 

To facilitate punching the issues 
of the Science News-Letter to fit 
this binder-cover, a pattern show- 
ing where holes should be placed 
appears each week on the back 
cover page. 


To obtain a binder-cover, send 
2@ cents in stamps (make them 2s, 
please), together with your name 
and address (please print) to 


SCIENCE SERVICE 
21st and B Sts. 
Washington, D. C. 
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First Glances at New Books 





—— 


Our Face FROM FisH To MAN 
W. K. Gregory—Putnam ($4.50). A 
brilliant popular exposition of the evo- 
lution of the human countenance, by 
one of the best-known of American 
paleontologists. The history of each 
feature, each bone, is traced, as well 
as the story of the face as a whole; 
and as the story grows one sits amazed 
at the beauty of the anatomical coun- 
ter-point that has been written into 
the physiognomic symphony of even 
the plainest-featured among us. 

Erolution 
Science News-Letter, April 6, 1929 


Estapo ACTUAL DE PRINCI- 
PALES Epiricios ARQUEOLOGICOS DE 
Mexico — Secretaria de Education 
Publica—Talleres Graficos de la Na- 
cion. A valuable summary of the 
present state of excavation and gen- 
eral knowledge concerning about thir- 
ty of Mexico’s archeological sites. 
The chapters are by various well- 
known Mexican archeologists, and the 
illustrations are numerous and well 
chosen. A splendid map of several 
hundred sites where antiquities are 
known is a useful feature of the pub- 
lication. 


LOS 


Archeology 
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EN Los CONFINES DE LA SELVA La- 
CANDONA—Enrique Juan Palacios— 
Talleres Graficos de la Nacion. Re- 
port of explorations by Mexican scien- 
tists, in 1926, in a jungle area of 
Mexico, where cities of the Old Maya 
Empire once stood. The expedition 
was particularly concerned with agri- 
cultural problems, such as the locust 
plagues that swarm over Mexican 
farm lands, but in this publication by 
a government archeologist emphasis 
is placed on the archeological discov- 
eries, which were of exceptional im- 
portance and interest. The discovery 
of the ruined Maya city known as 
Santa Elena is described. Encounters 
with the little-known Lacandon In- 
dians were another outstanding fea- 
ture of the expedition. : 


Exploration—Archaology 
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INTRODUCTORY THEORETICAL CHEM- 
istry—G. H. Cartledge—Ginn ($3.60). 
A concise text presenting the nub of 
a difficult subject. This will be a good 
book for the advanced student in chem- 
istry who has begun to become a trifle 
bewildered; it will get his compass 
straight again. 


Chemistry 
Science News-Letter, April 6, 1929 


tHE “Sout” or THE PRIMITIVE— 
Lucien Levy-Bruhl—Macmuillan ($5). 
The theme is primitive man’s beliefs 
about life, death, and his own relation 
to the world. man in such a 
stage of development is not given to 
rationalizing nor to introspection, the 
task of reproducing his point of view 
is difficult, but when handled by this 
French philosopher the result is 
thought-provoking and reasonably con- 
vincing. It is generally considered that 
civilized man has come to look upon 
himself as an individual sharply sil- 
houetted against the world, whereas in 


Since 


earlier stages of progress men feel 
themselves closer akin to their sur- 


roundings and to the social group 
This difference is carried into many 
ramifications by the philosopher with 
illustrations taken from tribes all over 
the world. The translation is by Lilian 
A. Clare. 

Ethnology—Philosophy 
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THe Earvier INHABITANTS OF Lon- 
pon—F. G. Parsons—Cecil Palmer, 
London (10s 6d). The story of the 
people of London, strictly speaking, 
would begin about the time of the 
Roman conquest, but this author car- 
ries his account back to the Stone Age 
and the Bronze Age men and women 
who were the forerunners of the Lon- 
doners. The book ends with the period 
of the Danes. Since the subject of 
the early inhabitants of Britain is so 
blurred by controversy, many readers 
will welcome this organization of pres- 
ent knowledge by one of the well- 
known British anthropologists. 


Anthropology 
Science News-Letter, April 6, 1929 


ANIMAL Mystertes—E. G. Boulen- 
ger—Macauley ($3). Queer animals 
of all kinds, both real and imaginary— 
echidnas, tapirs, St. Peter’s fish, sea 
serpents—passed in review by a good 
naturalist who knows how to chat so 
that people will listen to him. 


Natural History 
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Wuo’s Wuo AMONG THE MI- 
cropes—W. H. Park and Anna W. 
Williams—Century ($3). An infor- 


mal but comprehensive presentation 
of microbiology by two well-known 
public health workers. This book will 
be interesting to many a lay reader, 
and it can also be used to good ad- 
vantage as a supplementary text in 
elementary bacteriology courses. 


Microbiology 
Science Newe-Letter, April 6, 1929 
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NATURE RAMBLINGS 


by FRANK THONE 





Natural History 





Beaver Ways 

Up in the North Woods, where 
there are still sheets of ice floating 
on their ponds, the beavers are be- 
ginning to come out of their dome- 
shaped houses of sticks to take a 
look about. They won’t stay abroad, 
very much, until it gets a little 
warmer, and the new shoots of wil- 
low and poplar and alder around 
the pond margins are green and in- 
viting; but they have been caged up 
all winter, with only stored twigs 
to gnaw, and a chance to get a 
breath of fresh air and a swim, even 
in cold water, is most welcome. 

Then, too, the dams need inspecting, 
especially if freshets have brought 
down any debris to lodge against 
them. As soon as it is warm enough 
to make good, workable mud for 
plastering purposes all hands will 
have to turn out for some busy 
nights of hydraulic engineering and 
timber-snagging. Repairs must be 
made not only on the big dam that 
confines the protecting pond, but on 
the smaller subsidiary dams below it 
as well. These latter are important, 
because they take some of the strain 
off the main structure by backing up 
against its base and thereby balanc- 
ing the pressure. 

In the days of the early settle- 
ments beavers were plentiful every- 
where; the “Beaver Creek” found in 
almost every township testifies to 
their great number and wide distri- 
bution. But their valuable fur caused 
their virtual extermination, and they 
survive now only in the deep woods 
of sparsely settled regions. That 
they can “come back” if given suffi- 
cient protection is shown in some of 
our national parks, where hunting of 
all kinds is prohibited. Here beavers 
have become so abundant that they 
are almost an embarrassment. 

Seience News-Letter, April 6, 1929 
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Flower and Garden Books 





American Plants for Ameri- 
can Gardens, by Roberts 
and Rehman. New York, 
SE ose as nnn edanissahenenill 


Beginning to Garden, by 
Helen Page Wodell. New 
Vest, WEBB rircecccessvcscosccsseses 


The Fern Allies of North 
America, by Willard Nel- 


son Clute. New York, 


BOBS cccoscccesccsccccccecscosssecccsses 


Flower Families and Ances- 
tors, by Frederic E. and 
Edith S. Clements. New 
a. Sree 


Flowers of Coast and Sierra, 
by Frederic E. and Edith 
S. Clements. New York, 
ENED ccctddscietsdiateseyeseteietheneds 

Garden Cinderellas, by Helen 
Morgenthau Fox. New 
le, BIEED cuseccecsnsssccstensenns 


The Garden Lover, by L. H. 
Bailey. New York, 1928.. 


[) Hardy Evergreens, by Frank 


New York, 


A. Schrepfer. 
1928 
Farm and Garden Library. 


Hardy Shrubs, by Frank A. 
Waugh. New York, 1928. 


Farm and Garden Library. 


Growing, by 
New York, 
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Flower 
Emil C. Volz. 
1928 


4.00 


2.40 


3.00 


5.00 


1.50 


1.25 


1.25 


ml 
J 


OQ 


= 


Home Garden Handbooks: 
Dahlias, by F. F. Rockwell. 


Spring! The veil of fresh green and the fresh odor of brown 
earth fills each of us with the desire for a garden, whether it 
covers a sweep of hillside or only a gay window box. Books 
on flowers and gardens are such a help—and such a joy to 
Select one from the following list and let Science Ser- 


vice mail it to you. 


New York, 1929............ $1.00 


Evergreens, by F. F. Rock- 
well. New York, 1928.. 


Irises, by F. F. Rockwell. 


pS 
Rock Gardens, by F. F. 
Rockwell. New York, 
STI a batinishchaieiisnnisbehehlagicsanta 
Shrubs, by F. F. Rockwell. 
New York, 1927............ 


More Aristocrats of the Gar- 
den, by Ernest H. Wilson. 
Boston, 


Plant Life and Its Romance, 
by F. E. Weiss. New York, 
RACES SONS Soe 

Romance of the Fungus 
World, by R. T. and F. W. 
NG BE ovncivennsbansicssnesd 


Spring Flowering Bulbs, by 
Clark L. Thayer, New York, 
1928 


Spring in the Little Garden, 
by MclIlvane. Boston, 1928. 


PoPeeCTOrICCrC rT iii) 


Tree Crops, a Permanent 
Agriculture, by J. Russell 


Smith. New York, 1929... 
Trees as Good Citizens, by 
Charles Lathrop Pack. 
Washington, 1923.............. 
Wild Flowers and Ferns, by 
Herbert Durand. New 
, 3. 
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Books Continued 


THe STEPPE AND THE SOWN 





Har- 


old Peake and Herbert John Fleure— 


Yale University Press ($2). The 
fifth volume of the entitled 
“Corridors of Time,” in which human 
progress is traced through its stages 
of development. This book deals with 
the cultures of Europe and Asia from 
2600 B. C. to 2100 B. C., at the 
time when the Stone Age was giving 
way to the age of metal. Emphasis 
is laid on migrations and _ trading 
activities which were becoming of 
increasing importance in the spread 
of knowledge and the scattering of 
racial types. 
Anthropology—Archa@ology 
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series 


Tue AruntaA (two volumes )—Bald- 
win Spencer and F. J. Gillen—Mac- 
millan, London ($14.50). To write 
two such comprehensive volumes on 
a group of Australian natives these 
two authors became initiated mem- 
bers of the tribe and studied the peo- 
ple for many years. As nearly as 
modern civilized men may they caught 
the spirit of the Age of Stone, with 
its old mental outlook and its strange 
ways of life. Primitive men, un- 
touched by the influence of civiliza- 
tion, are becoming difficult to find, 
and such a study as this is of great 
usefulness in making clearer the course 
of development of human stock. The 
chapters cover every important angle 
of primitive life: spirit beliefs, medi- 
cine practices, totems, initiation cere- 
monies, social organization, clothing 
and ornament, weapons and _ imple- 
ments, sign language, myths and tradi- 
tions, and so on. There are several 
hundred illustrations. 


Ethnology 
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THe Mosguitors OF THE AMERI- 
cas — Harrison G. Dyar — Carnegie 
Inst. Publ. 387 ($5 pa., $6 cl.). En- 
tomologists interested in the Diptera, 
as well as public health men and 
others to whom mosquitoes are mat- 
ters of practical concern, have been 
waiting with great expectation for this 
monograph. It is not the kind of a 
book that needs to be advertised; its 
market was “sold” in advance of its 
writing. Dr. Dyar has done the kind 
of a job that students of insects ex- 
pected of him. His clear-cut determi- 
nations and full synopses will make 
the task of the mosquito worker easier 
for a generation or more to come. 


Entomology 
Science News-Letter, April 6, 1929 
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CLASSICS OF SCIENCE: 


Malthus on Population 
, »— Beonomice 


BR ’ 





This is the first chapter of the essay whic h 
started Darwit n the train of thought that led 
to his theory of Natural 5S lection, immortalized 

Survival of the Fittest 


by Huxley as 

An essay on the PRINCIPLE OF 
POP! Le 1 l I( dN , OT, A View oy its 
Past and Present Effects on Human 
Happiness, with an inquiry into our 
prospects respecting the future re- 
moval or mitigation of the evils which 
it occasions. A new edition, very much 
enlarged. By T. R. Malthus, A. M., 
Fellow of Jesus College, Cambridge. 
London: 1803. 


Statement of the Subject 

In an inquiry concerning the future 
improvement of society, the mode of 
conducting the subject which natural- 
ly presents itself is: 

1. An investigation of the causes 
that have hitherto impeded the prog- 
ress of mankind towards happiness ; 
and 

2. An examination into the prob- 
ability of the total or partial removal 
of these causes in future. 

To enter fully into this question, 
and to enumerate all the causes that 
have hitherto influenced human im- 
provement, would be much beyond 
the power of an individual. The 
principal object of the present essay 
is to examine the effects of one great 
cause intimately united with the very 
nature of man, which, though it has 
been constantly and powerfully oper- 
ating since the commencement of 
society, has been little noticed by the 
writers who have treated this sub- 
ject. The facts which establish the 
existence of this cause have, indeed, 
been repeatedly stated and acknowl- 
edged, but its natural and necessary 
effects have been almost totally over- 
looked ; though probably among these 
effects may be reckoned a very con- 
siderable portion of that vice and mls- 
ery, and of that unequal distribution 
of the bounties of nature, which it 
has been the unceasing object of the 
enlightened philanthropist in all ages 
to correct. 

The cause to which I allude is the 
constant tendency in all animated life 
to increase beyond the nourishment 
prepared for it 

It is observed by Dr. Franklin that 
there is no bound to the prolific 
nature of plants or animals but what 
is made by their crowding and inter- 
fering with each other’s means of 
subsistence. Were the face of the 
earth, he says, vacant of other plants, 
it might be gradually sowed and over- 





MALTHUS 
llege 


 - 
At Haileybury ( 


spread with one kind only; as, for 
instance, with fennel: and were it 
empty of other inhabitants, it might 
in a few ages be replenished from 
one nation only; as, for instance, with 
Englishmen. 

This is 


incontrovertibly true. 


Through the animal and vegetable 
kingdoms Nature has scattered the 
seeds of life abroad with the most 


profuse and liberal hand; but has been 
comparatively sparing in the room and 
nourishment necessary to rear them. 
The germs of existence contained in 
this spot of earth, with ample food, 
and ample room to expand in, would 
fill millions of worlds in the course of 
a few thousand years. Necessity, 
that imperious all-pervading law of 
nature, restrains them within pre 
scribed bounds. The race of plants 
and the race of animals shrink under 
this great restrictive law; and the race 
of man cannot by any efforts of rea 
son escape from it. 

In plants and animals the view of 
the subject is simple. They are all 
impelled by a powerful instinct to the 
increase of their species; and this in- 
stinct is interrupted by no reasoning 
or doubts about providing for their 
offspring. Wherever, therefore, there 
is liberty, the power of increase is 
exerted ; and the superabundant effects 
are repressed afterwards by want of 
room and nourishment, which is com 
mon to plants and animals; and 
among animals, by their becoming 
the prey of each other. 

The effects of this check on man 
are more complicated. Impelled to 


' 
1¢ mcyT ise Oo! nis 


species by an 


wwertul imstinct, reason in 
him 


whether he may not bring beings into 


I 
terrupts his career, and asks 
the world for whom he cannot provide 
support. If he attend 
to this natural suggestion, the restric 
tion too frequently produces vice. If 
he hear it not, the human race will 
be constantly endeavoring to increase 
beyond the means of subsistence. 
But as by that law of nature which 
makes food necessary to the life of 
man, population can never actually in- 
crease beyond the lowest nourishment 
capable of supporting it; a strong 
check on population, from the diffi- 
culty of acquiring food, must be con- 
stantly in operation. This difficulty 
must fall somewhere ; and must neces- 
sarily be severely felt in some or 
other of the various forms of misery, 
or the fear of misery, by a large por 
tion of mankind. 


the means of 


Increase of Population and Food 


Whether the law of marriage be 
instituted or not, the dictate of nature 
and virtue seems to be an early attach- 
ment to one woman; and where there 
were no impediments of any kind in 
the way of an union to which such 
an attachment would lead, and no 
causes of depopulation afterwards, the 
increase of the human species would 
be evidently much greater than any 
increase which has been hitherto 
known. 

In the Northern States of America, 
where the means of subsistence have 
been more ample, the manners of the 
people more pure, and the checks to 
early marriages fewer than in any of 
the modern Europe, the 
population was found to double itself 
for some periods every 
twenty-five years. Yet even during 
these periods, in some of the towns, 
the deaths exceeded the births; and 
they consequently requited a continued 
supply from the country to 
their population 

In the back settlements, where the 
sole employment was agriculture, and 
vicious customs and unwholesome 
occupations were unknown, the popu- 
lation was found to double itself in 
fifteen years. Even this extraordinary 
rate of increase is probably short of 
the utmost power of population. Very 
severe labour is requisite to clear a 
fresh country; such situations are not 
in general considered as particularly 
healthy; and the (Turn to next page) 


states of 


successive 


supp rt 
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Malthus on Population—Continued 


inhabitants were probably occasionally 


subject to the incursions of the In- 
dians, which might destroy some lives, 
or at any rate diminish the fruits of 


their industry. 

According to a table of Euler, cal 
culated on a mortality of 1 in 36, if 
the births be to the deaths in the 
proportion of 3 to 1, the period ot 
doubling will be only 12 4-5 years. 
And these proportions are not only 
possible suppositions, but have actu- 
ally occurred for short periods in 
more countries than one. 

Sir William Petty 
douvling possible in so 
as ten yea’’s. 

But to be perfectly sure that we are 
far within the truth, we will take the 
slowest of these rates of increase; a 
rate in which all concurring testi- 
monies agree, and which has been re- 
peatedly ascertained to be from pro- 
creation only 

It may safely be pronounced, there- 
fore, that population when unchecked 
goes on doubling itself every twenty- 
five years, or increases in a geometri- 


supposes a 


short a time 


cal ratio. 

The rate according to which the 
productions of the earth may be sup- 
posed to increase, it will not be so 
easy to determine. Of this, however, 
we may be perfectly certain, that the 
ratio of their increase must be totally 
of a different nature from the ratio 
of the increase of population. A 
thousand millions are just as easily 
doubled every twenty-five years by 
the power of population as a thousand. 
But the food to support the increase 
from the greater number will by no 
means be obtained with the same 
facility. Man is necessarily confined 
in room. When acre has been added 
to acre till all the fertile land is occu- 
pied the yearly increase of food must 
depend upon the amelioration of the 
land already in possession. This is a 
stream, which, ‘from the nature of all 
soils, instead of increasing, must be 
gradually diminished. But population, 
could it be supplied with food, would 
go on with unexhausted vigour; and 
the increase of one period would fur- 
nish the power of a greater increase 
the next, and this, without any limit. 


Europe is by no means so fully 
peopled as it might be. In Europe 
there is the fairest chance that human 
industry may receive its best direc- 
The science of agriculture has 


tion. 
been much studied in England and 
Scotland; and there is still a great 


portion of uncultivated land in these 
countries. Let us consider, at what 


rate the produce of this island might 
be supposed to increase under cir- 
cumstances the most favorable to 
improvement. 

lf it be allowed, that by the best 
possible policy, and great encourage- 
ments to agriculture, the average pro- 
duce of the island could be doubled 
in the first twenty-five years, it will 
be allowing probably a greater in- 
crease than could with reason be ex- 
pected. 

In the next twenty-five years it is 
impossible to suppose that the produce 
could be quadrupled. It would be 
contrary to all our knowledge of the 
properties of land. The improvement 
of the barren parts would be a work 
of time and labour; and it must be 
evident to those who have the slight- 
est acquaintance with agricultural sub- 
jects, that in proportion as cultivation 
extended, the additions that could 
yearly be made to the former average 
produce, must be gradually an regu- 
larly diminishing. That we may be 
the better able to compare the in- 
crease of population and food, let us 
make a supposition, which, without 
pretending to accuracy, is clearly more 
favourable to the power of production 
in the earth than any experience that 
we have had of its qualities will 
warrant. 

Let us suppose that the yearly ad- 
ditions which might be made to the 
former average produce, instead of 
decreasing, which they certainly would 
do, were to remain the same; and 
that the produce of this island might 
be increased every twenty-five years 
by a quantity equal to what it at pres- 
ent produces: the most enthusiastic 
speculator cannot suppose a greater 
increase than this. In a few cen- 
turies it would make every acre of 
land in the island like a garden. 

If this supposition be applied to 
the whole earth, and if it be allowed 
that the subsistence for man which 
the earth affords, might be increased 
every twenty-five years by a quantity 
equal to what it at present produces, 
this will be supposing a rate of in- 
crease much greater than we can 
imagine that any possible exertions of 
mankind could make it. 

It may be fairly pronounced, there- 
fore, that, considering the present aver- 
age state of the earth, the means of 
subsistence, under circumstances the 
most favourable to human industry, 
could not possibly be made to in- 
crease faster than in an arithmetical 


ratio. 
The necessary effects of these two 
different rates of increase, when 


brought together, will be very strik. 
ing. Let us call the population of 
this island eleven millions; and sup- 
pose the present produce equal to the 
easy support of such a number. Ip 
the first twenty-five years the popu- 
lation would be twenty-two millions, 
and the food being also doubled, the 
means of subsistence would be equal 
to this increase. In the next twenty- 
five years, the population would be 
forty-four millions, and the means of 
subsistence only equal to the support 
of thirty-three millions. In the next 
period would be eighty-eight millions, 
and the means of subsistence just 
equal to the support of half that num- 
ber. And at the conclusion of the 
first century, the population would be 
a hundred and seventy-six millions, 
and the means of subsistence only 
equal to t..e support of fifty-five mil- 
lions; leavi.:g a population of a hun- 
dred and twenty-one millions totally 
unprovided for. 


Taking the whole earth instead of 
this island, emigration would of course 
be excluded and supposing the present 
population equal to a thousand mil- 
lions, the human species would in- 
crease as the numbers 1, 2, 4, 8, 16, 
32, 64, 128, 256, and subsistence as 
1, 2, 3, 4, 5, 6, 7, 8, 9. In two cen- 
turies the population would be to the 
means of subsistence as 256 to 9; in 
three centuries as 4096 to 13, and in 
two thousand years the difference 
would be almost incalculable. 


In this supposition no limits what- 
ever are placed to the produce of the 
earth. It may increase for ever, and 
be greater than any assignable quan- 
tity; yet still the power of population 
being in every period so much su- 
perior, the increase of the human 
species can only be kept down to the 
level of the means of subsistence by 
the constant operation of the strong 
law of necessity acting as a check 
upon the greater power. 


Thomas Robert Malthus (1766-1834) 
at the age of 32 had an argument with his 
father on the subject of Condorcet’s and 
Godwin’s plans for making everybody 
happy, and convinced him that such a 
course is impossible. The father was so im- 
pressed with his son’s arguments that he 
asked him to write them down. So ap 
peared the first edition of the Essay of 
Population. Malthus went abroad to 
study economic conditions in other 
countries. The findings were incorporated 
in a new form of the Essay, published in 
1803, from which the “Classic” above was 
taken. Malthus was professor of modern 
history and political economy in Haileybury 
College from 1805 until his sudden dea 
from heart disease at the age of 69. 
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